Sestrin 2 induces autophagy and attenuates insulin resistance by regulating AMPK signaling in C2C12 myotubes.
Impaired insulin-stimulated glucose uptake in skeletal muscle serves a critical role in the development of insulin resistance (IR), whereas the precise mechanism of the process remains unknown. Recently, the evolutionarily conserved, stress-inducible protein Sestrin2 (Sesn2) has been proposed to play a protective role against obesity-induced IR and diabetes. Activation of Sesn2 may activate AMP-activated protein kinase (AMPK) accompanied by suppression of mammalian target of rapamycin (mTOR), which may ultimately lead to autophagy induction. In view of the potential protective effects of autophagy on the physiological and the pathological regulatory processes via the regulation of energy homeostasis and metabolism, we investigated the effects of Sesn2 on the components of the insulin signaling pathway and insulin-stimulated glucose uptake in palmitate-induced insulin-resistant C2C12 myotubes. We showed that Sesn2 effectively restored the impaired insulin signaling. Moreover, autophagic activity decreased in response to palmitate, whereas Sesn2 significantly reversed the palmitate-suppressed autophagic signaling in this context. Our findings further revealed that Sesn2-induced autophagy contributed to restore the impaired insulin signaling through the activation of AMPK signal. Even in the presence of palmitate, Sesn2 up-regulation maintained insulin sensitivity and glucose metabolism via AMPK-dependent autophagic activation.